Phospholipase D modulation by ceramide in senescence.
Phospholipase D (PLD) has been implicated in mitotic regulation and has been shown to be defective in cells following replicative senescence. We examined the source of changes in PLD activity in senescent human umbilical vein endothelial cells and in human diploid fibroblasts. Using fractionated cell components we found that the cytosolic components were necessary for maximum PLD activation. In comparison to low-passage cells, senescent cells showed a profound lack of PLD activatability. By recombining fractionated components from senescent and low-passage cells, we found that in senescence the membrane component is defective in activating PLD implicating either the PLD enzyme itself or its interaction with PKC and/or ARF. The sphingolipid ceramide has been implicated in mediating senescence. Treatment with ceramide resulted in a decrease in PLD activity, implicating ceramide as the mediator of the inhibition.